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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )M Responsive to conimunication(s) filed on 22 July 2004 . 
2a)n This action is FINAL. 2b)IEI This action is non-final. 

3) 0 Since this application is in coniJition for allowance except for fomrial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-21 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Clalm(s) is/are allowed. 

6) 13 Clalm(s) 1-21 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Clalm(s) are subject to restriction and/or election requirement. 
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9) n The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: 3)0 accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration Is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter soug ht to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-7 and 9-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Arpaia et al. (U.S. Patent 6,192,225) with a view to Souetinov et al. (U.S. Patent 
6,597,899). 

As to claims 1-3, 6, 7 and 18-21 , Arpaia teaches a method for direct conversion 
of a modulated radio frequency (RF) signal comprising: 

Receiving an RF signal (a direct conversion receiver, column 1 , lines 1-6), 

Mixing the RF signal with oscillator signals with different phases in an 
interleaving manner (figure 2, interleaving manner of the local oscillator provided by 
switch (20), column 3, lines 20-35, column 4, lines 1-50). Arpaia also teaches this 
integrated circuit suitable for battery powered radio equipment, column 1 , lines 5-25. 
While Arpaia teaches a quadrature two mixer down conversion receiver, Arpaia does 
not teach a differential mixer circuit utilizing a plurality of oscillator signals. 

Souetinov teaches an image reject mixer circuit that receives a single ended RF 
voltage, converts the input to an amplified differential signal that is used to input two 
Gilbert cell type mixer cores. Souetinov further teaches each two mixer core is driven by 
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a differential local oscillator signal but with a 90 degree phase shift between the first and 
second differential local oscillator signals (differential in quadrature), figures 1, 2, 6 and 
column 2, lines 29-54). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement the mixer circuits of Arpaia with an^angement of Souetinov 
utilizing a pair of differentially driven Gilbert mixer cores for improved noise performance 
and image rejection. 

As to claim 4, Arpaia teaches the RF signal is modulated over a finite bandwidth 
(RF downconverted to baseband and frequency limited by the subsequent low pass 
filters (10) and (10'), figure 2, column 3, lines 53-57). 

As to claim 5, Souetinov of Arpaia modified teaches an example of four local 
oscillator signals or two differential signals in quadrature, I LO and Q LO (Abstract) but 
does not specify they are 45, 135, 225 and 315 differences in phase; however, it would 
have been obvious to one skilled in the art at the time of the invention to utilize the 
differential quadrature pair of Arpaia modified in any phase value as long as the phase 
relationship between the four signals is maintained. 

As to claim 9. Arpaia teaches the switching occurs at a rate that is faster than a 
bandwidth of the RF signal (column 5, lines 4-17). 
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As to claims 10 and 11, Arpaia teaches wherein the switching occurs in a 
substantially random manner (column 5, lines 4-17). 

As to claims 12-14, Arpaia teaches a modulation of the RF signal is 
reconstructed as a baseband quadrature signal using a de-interleaving operation (figure 

2, inverters (9) and (9') post modulation in the I and Q leg effectively reconstruct the I 
and Q components of the desired signal, column 4, lines 21 -33). 

As to claim 15, Arpaia teaches low-pass filtering is applied to the in-phase 
baseband signal and the quadrature baseband signal (figure 2, LPF's (10) and (10'), 
column 3, lines 53-57). 

As to claim 16, Arpaia teaches a direct current offset of the I and Q baseband 
signal is removed (column 2, line 13 to column 3, line 6 and column 5, lines 64-67). 

As to claim 17, Arpaia teaches an amplitude distortion and a phase distortion of 
the I and Q basebands signal are equated (attenuates distortion caused by either a 
constant or non constant envelop of an interferes column 2, line 13 to column 3, line 6). 

3. Claim 8 is rejected under 35 U.S.G. 103(a) as being unpatentable over Arpaia et 
al. (U.S. Patent 6,192,225) and Souetinov et al. (U.S. Patent 6,597.899) with a view to 
Ylamurto et al. (U.S. Patent 6.545,516). 
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As to claim 8, Arpaia modified teacfies the oscillator signals are input to the 
mixers in an interleaving manner by does not specifically show the interleaving manner 
by switching which oscillator signals are input to which mixers. 

Ylamurto teaches a direct conversion receiver utilizing similar circuits as Arpaia 
but a different design approach where the control signal source (figure 2, (22)) is 
designed to directly select which oscillator signals are input to which mixer, column 5, 
line 30 to column 6, line 63. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to recognize in Arpaia modified the local oscillator signal selecting circuits of 
Ylamurto as an alternative design approach to better achieve a matched condition 
between the I and Q channels to reduce DC offset and provide enhanced image 
suppression. 

Conclusion 

4. The prior art made of record and not relied upon Is considered pertinent to 
applicant's disclosure. Souetinov et al. (U.S. Patent 6,308,058) discloses an image 
reject mixer using two known Gilbert cell type mixer cores and differential local oscillator 
signals for a differential quadrature output. Ciccarelli et al. (U.S. Patent 6,785,529) 
discloses a method for I and Q mismatch (phase and amplitude) compensation circuit in 
a low IF or direct conversion receiver. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Blane J Jackson whose telephone number is (703) 305- 
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5291 . The examiner can normally be reached on Monday through Friday, 8:00 AM-5:00 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (703) 305-4385. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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